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outgo of nutrients in food and excreta, using a cow as his subject. He
published the first system of analysis of feeding-stuffs and fertilizers.
1849. Regnault and Reiset first devised and used a closed circuit
system of apparatus for respiration experiments.
Early important discoveries were made concerning simple sugars
and other carbohydrates, thus permitting the development of important
concepts regarding the nutritive roles of these substances. In 1747
Marggraf discovered milk sugar, and in 1806 Prout discovered malt
sugar. The latter also crystallized glucose from grape juice. Kirschoff,
1815, studied the acid hydrolysis of starch. Lagrange, 1817, discovered
rnannite, and observed that it was not fermentable. Several chemists
established between 1830 and 1840 the empirical formula for glucose.
Dubrunfaut, 1847, learned the true nature of malt sugar and fructose.
The latter was formed through the acid hydrolysis of cane sugar.
Hunefeld, 1836, discovered dulcit and Pelouze detected sorbose in 1852.
Vogel discovered in 1815 the property of glucose solutions of reducing
alkaline compounds of metallic salts. In 1870 von Beyer proposed the
aldehyde nature of glucose. Tollens, Kiliani, and finally E. Fischer,
greatly extended the knowledge of the structure of the different sugars
after 1870. But not until 1875 was it discovered that glucose is the
sugar of the blood. This important observation was made by Claude
Bernard, only three years before his death.
Although casein of milk as it separates from sour milk, gelatin in
cooled solutions in which meat had been boiled, egg white, and flesh
of animals, were familiar examples of protein materials from time
immemorial, no conception of their nature was gained until Beccaria,
in the i8th century, described the gluten of wheat. Rouelle discussed
the similarity of wheat gluten and the coagulated protein obtained
from plant juices. Fourcroy, 1791, called attention to the similarity of
plant and animal proteins. Bostock, 1808, first precipitated proteins
with tannic acid and salts of heavy metals; and Prout, 1820, made the
first elementary analysis of proteins. Bracconnot, 1822, first hydrolyzed
proteins with acid. He discovered the amino acids glycine and leucine.
Berzelius and Einhof, 1828, compared the analytical data from animal
and vegetable proteins and found them to be alike. Mulder, 1838,
coined the term protein. He believed that the sulfur and phosphorus
content determined the differences in proteins, which, otherwise, he
believed to consist of a nucleus of QoH6oNioO12.
In 1872 Ritthausen wrote his book on the proteins of seeds, a
notable contribution, describing as it did, a great amount of original
work on the isolation of plant proteins. From this time onward the
studies of Hoppe-Seyler, Weyl, Schmiedeberg, Drechsel, and others
contributed many observations on the use of neutral salt solutions as
solvents and, in stronger concentrations, as precipitants for proteins,